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PREFACE 



Automatic data processing equipment today plays an ever 
increasing role in the effective management of government operations 
Interest in this area of management is shown at every level, from 
the lowest level of actual users of computers, up to and including 
the President of the United States. The following letter, which 
accompanied a speolal report, shows this Interest. 



March 2, 1965 

The Honorable the President of the Senate 
The Honorable the Speaker of the House 
of Representatives 

Sirs : 



The use of automatic data processing equipment 
during the past ten years has contributed significantly 
to Increased effectiveness and rising productivity in 
governmental operations. The electronic computer has 
enabled the Government to carry out programs which 
otherwise would have been impossible. 3etter and more 
economical services to the public have been achieved 
through the use of this equipment. 

Government policies with respect to the 
acquisition and use of automatic data processing 
equipment have been a matter of interest to a number 
of congressional committees. In 1963, in response to a 
congressional request, President Kennedy directed the 
Bureau of the Budget to undertake a comprehensive review 
of this subject and to prepare a report to the Congress. 
This study is now complete. The suggestions for 
improvement outlined in the enclosed report have my 
approval. 
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I have requested the Director of the Bureau of 
the Budget to work with the Interested committees of 
the Congress and with the executive agencies concerned 
to assure the most economical and effective use of this 
highly Important area of management. 

The Bureau of the Budget at an early date will set 
forth, in a Circular, specific Government-wide 
responsibilities of the Bureau of the Budget, General 
Services Administration, Department of Commerce, and 
Civil Service Commission, to oarry out the 
recommendations contained in the report. 

Sincerely, 

The above letter is signed Lyndon B. Johnson. 1 

In 1963 a report was issued by a House Subcommittee 
investigating uses of electronic data processing equipment in the 
Federal government. One of the conclusions of that report was: 

Machine technology has progressed beyond the 
ability of people to use it. The technological gap 
should be closed by giving increased recognition to 
the people in EDP systems, by increased attention of 
top management to EDP matters, and bjj acceleration 
of automatic programing development. 2 

A recommendation of the committee based on the above conclusion was: 

'’Consideration might be given to a management sciences academy as 

reoommended by the Department of the Navy, ^ It was the reading of 

the Congressional report which prompted the subject of this paper. 



^This letter accompanies a report prepared by the Bureau 
of the Budget entitled Report to the President on the Zfenagement of 
Automatic Data Processing in the Federal Government . The report is 
dated February, 1965* 

2u. 3. Congress, House, Committee on Post Office and Civil 
Service, Use of Electronic Data Processing Equipment in the Federal 
Government . '6 5th Cong.." 1st Sess. . 19^3. p. 5. 

3 lbld . 
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A research study into Navy views concerning the Navy ADP program, 
and what, if anything, came from the suggestion of a "Management 
Sciences Academy, " would be both interesting and provide the answer 
to the question— Is the Naval Service keeping pace with the field 
of ADP and its implications for management? 

In answering the above question, answers to the following 
inquiries should also be apparent. Does the Naval Service have a 
formal ADP program? What problems exist today within the Naval 
Service because of ADP that concern management? What are the Navy 
goals, both short range and long range, as regards management's use 
of ADP equipment? What is being done to train management in the 
Naval Service to fully utilize data processing equipment? What 
are some of the implications for the future because of ADP? 

This paper investigates the above questions and concludes 
that Naval management functions, concepts and techniques are 
undergoing change, and will change more In the years to come 
because of automatic data processing; and training is presently 
being conducted to prepare Navy management for the era, which will 
see greater use yet of machine technology. 

The following approach to the subjeot matter will be used 
in the presentation: Chapter I presents the history, scope and 

control organization of the official Navy ADP program. Chapter IX 
points out the objectives of the program. The objectives are 
categorized as to short range, long range, and overall objectives 
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as they relate to management. Chapter III presents the plan whereby 
the Navy expects to achieve the objectives mentioned in Chapter II. 
The plan is given in terms of time stages of accomplishments. 

Chapter III also discusses some areas of application of ADP uses, 
and gives some indications as to what can bo expected in the future. 
The presentation concludes with Chapter IV, vrhich summarizes and 
draws conclusions from the material as presented. 
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CHAPTER I 



HISTORY, SCOPE AND ORGANIZATION OF THE 
NAVY ADP PROGRAM 

In the space of time, the growth of the Navy Automatic 
Data Processing Systems has been relatively short. It was during 
World War II that military demands required a means whereby 
extensive and complex mathematical problems could be solved, which 
led to the first eleotro-mechanical and electronic digital 
computers designed for high speed resolution of mathematical 
formulas. Within the Navy, central coordination or control 
procedures relative to acquisition and use of electronic computers 
have existed in one form or another since 1946. 

During its developmental stages the emerging technology 
of data processing has had science as its principal focus. The 
reasons for this emphasis are attributable to the exponential 
growth of scientific research and development. In describing the 
growth of science. Dr. Derek Price points out that although our 
population is doubling every thirty to fifty years, solence in 
America is doubling every ten years. ^ This fantastic growth in 

1 Derek Price, Solence Since Babylon (New Haven: Yale 
University Press, 1961), p. 119. 
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science has allowed the use of machines to evolve to other than 
the purely scientific areas, and coming to the forefront is the 
application of machine technology to management's household. 

Within the Navy this development followed a very traceable pattern. 

To coordinate the development of the Navy's scientific 
computer facilities, a Mathematical Computer Advisory Panel (MCAP) 
was established by the Office of Naval Research in 1946. In 1952 
the charter of the panel was expanded to inolude a review of 
equipment selection and justification documentation. In 1955 the 
MCAP was supplanted by a Punched Card and Electronic Computer 
Advisory Committee. 

It was about that time that the use of computers in the 
administrative field became significant. It was also in 1955 that 
strong congressional interest and critical General Accounting Office 
surveys of punched card operations in the military departments led 
the Secretary of the Navy to establish a control at his level by 
delegating authority and responsibility for Electronic Assorting 
Machines to the Administrative Assistant to the Secretary of the 
Navy. This authority and responsibility was extended in 1955 to 
include sorting machines and computers when applied to business 
administration, logistics, and record keeping operations. (An 
Interesting side note at this point Is the magnitude of just the 
last item mentioned, "record keeping".) Although the Navy would be 
only a percentage of the total, even a small percentage of the 
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following figures can be considered a gigantic operation: 

The Federal Government spends over §4 billion 
per year on Its production of over 25 billion pieces 
of paper, and is storing records which would easily 
fill eight Pentagons.! 

For assistance, the Administrative Assistant to the 
Secretary of the Navy assigned staff responsibility for ADP to the 
newly formed Navy Management Office, and established the Data 
Processing Advisory Committee. The membership of this committee 
was comprised of individuals from all bureaus and principal offices 
of the Navy Department. The Data Processing Advisory Committee 
supplanted the Punched Card and Slectronio Computer Advisory 
Committee until 1958, when in response to strong Presidential 
action to reduce committees, it was abolished. The authority and 
responsibility of the Administrative Assistant was extended in 
1961 to include ADP equipment used for engineering-scientific 
applications, and in 1963 to include ADP equipment used in 
intelligence systems, 

Nith the exception of equipment used for the control of 
weapons systems and equipments located at contractors' plants, 
the control procedures for the use of ADP equipment within the 
Navy, as evolved throughout the course of the above mentioned 
developments, are codified and promulgated by Secretary of the Navy 

!c. P. Bourne, Methods of Information Handling; (New York: 
John tfiley and Sons, Ino. , 1963),' p. 1. 
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Instruction P10462.7 of April 16, 1959. 1 The title of thl3 
document is “Data Processing in Navy Management Information 
Systems. " 

Scope 

The scope of the Navy ADP program over the years has grown 
to tremendous proportions. Tremendous in the sense of numbers and 
applications in the short span of fifteen years. If It is true, 
as has been expressed In many quarters, that the age of data 
processing is still in It3 infancy, where the next score of years 
will take us is almost unimaginable at present. 

Illustration 1, following, reveals that in 1950 only two 
computers were in use in the Federal Government. By the end of 
Fiscal fear 1964, it will be noted that the number of computers 
in use had risen to 1767. Projections indicate a continuing 
increase In use through 1966. By the end of 1966 Bureau of the 
Budget estimates place the number of computers in use in the 
Federal Government at 2150. This is a rather phenomenal growth, 
and the total cost for ADP in 1964 was §1,106,000,000. 

For Fiscal Tear 1964 the Navy's share amounted to 16 % of 
the total cost of ADP utilized In the Department of Defense. The 

■kj. S. Congress, House, Hearing before the Subcommittee on 
Census and Government Statistics of the Committee on Post Office 
and Civil Service, Use of Blectronio Data Processing Equipment . 
Part 1 — Comptroller General and lie oa'rt'ment of Defense . Q&th Cong., 
1st Sess., 1963, p. 115. 
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Defense Department accounted for 67 % of the total Federal 



expenditure. The following is a breakdown of 
Year 1964 within the Department of Defense. 


ADP cost for 


Agency 


Millions 


Percent 


OSD 


54 


4.9 


Army 


216 


19.7 


Air Force 


285 


25.8 


Navy 


184 


16.6 


Total for Defense 


Department 739 


6 7.0 



This growth within the Naval Establishment, deploted by 

Illustrations 2 and 3, and Tables 1-3 following, Is briefly 

2 

summarized as follows for fiscal year 1964: 

Illustration 2 shows that in 1964 the Navy had 139 
punched card installations and 253 computer Installations for a 
total of 392 machine Installations. This compares with a total 
of 210 just four years prior. 

Illustration 3 shows that the dollar rental of Automatic 
Data Processing Equipment ( ADPE ) has grown from |25»046.4 million 
in Fiscal Year I960 to more than $41 million in Fiscal Year 1964. 

lu« S. Congress, Subcommittee of Census and Government 
Statistics of the Committee on Post Office and Civil Service, 

1964 Inventory of Automatic Data Processing (ADP) Equipment in 
the Federal Government , fe&th Cong. V 2d Sess . . 19o4. 

^ Use of Electronic Data Processing Equipment. Part 1— 
Comptroller . . . , op . clt . . pp . l42-l4‘6. 
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Figure 2 
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Source' 



TOTAL hWY A1V COST 
(in thousands of dollars) 
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Fiscal yoar - 64* 102,973.0 
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Goaytrollor, o*>. cit. » oy* 142, 143. 
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Table 1 and Table 2 show the total cost and breakdown 
over the same period of operating the Navy’s ADP program, and the 
numbers of personnel engaged within the ADP program. 

Table 3 points out that as of 1964 fourteen different 
manufacturers of computers were represented in the Navy inventory 
of data processing equipment. 

The following tabulation shows the current location of 
computer units by bureau, office, and command.^- 



BuWeps 135 Exec. Off. Sec 1 

BuS&A 58 010, Pac Pit 1 

BuShlps 48 Comptroller ...... 10 

BuPers 20 Naval Ops.(D.O.). ... 12 

BuYards and Docks 9 Naval Operations. ... 21 

BuMed & Surgery 2 Naval Research 21 



Marine Oorps 33 

Organization 

Authority to act for the Secretary of the Navy in matters 
related to the management and control of punched card and 
automatic data processing systems and equipment used in business 
administration, logistics, and engineering-scientific operations 

1r. W. Legare, et al .. "ADP Applications Currently in 
Effect in the Department of the Navy, ' unpublished term paper, 

The George Washington University, Washington, D. 0., 1964, p. 8. 
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of the Department of the Navy, was delegated to the Administrative 
Assistant to the Secretary of the Navy. He was authorized to 
determine policy, Issue directives, establish procedures, require 
reports from bureaus and offices, and take such actions as were 
necessary. The Administrative Assistant was designated as the 
senior policy offioial to monitor and review the development and 
maintenance of data processing support programs within the 
Department of the Navy, and to monitor the presentation of such 
programs to the Assistant Secretary of Defense (Installations and 
Logistics) as required by Department of Defense directives. 1 

The staff support for the Administrative Assistant was 
furnished by the Navy Management Office. The Ohlef, Navy Management 
Office was assigned this staff support function. He furnished the 
assistance necessary to the Administrative Assistant to develop, 
coordinate, and evaluate plans and policy recommendations, prepare 
directives, disseminate information, provide technical advice, 
review and evaluate progress, analyze reports, and perform such 
other functions as were neoessary and appropriate to attain the 
program objectives. The Navy Management Office collaborated with, 
advised, and assisted the bureaus and offices of the Navy Department 
in these bureaus and offices discharging their responsibilities 
under the ADP program. Working through the Office of the Chief of 
Naval Operations, the Headquarters, U. S. Marine Corps, and the 

^ Use of Electronic Data Processing Equipment. Part I— - 
Controller. . . . op. c'lt . .' p'.' *116. 
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bureaus and offices, Navy Department, the Navy Management Office 
provided this staff assistance as necessary for the following:'*' 

(1) coordination of requirements for orientation, training, and 
staffing criteria; (2) maintenance and dissemination of information 
on equipment, applications, and methods and techniques; (3) control 
of the procurement, transfer, and the release of punched card and 
electronic data processing equipment, and auxiliary equipment, 
throughout the Department of the Navy, and maintenance of complete 
inventory and utilization statistics of such equipment; and (4) 
consolidation, cross servicing, establishment, and disestablishment 
of punched card and electronic data processing installations to 
achieve more effective utilization and management. 

Also part of the ADP program are the Chief of Naval 
Operations, the Commandant of the Marine Corps, and the chiefs of 
each bureau and office. These individuals, as part of their command 
or management responsibilities perform the following (a ) actively 
promote the objectives of this program; (b) establish and maintain 
appropriate ways and means for their organizations under his 
management control; (c) provide guidance, orientation, 
familiarization, and technical training of personnel under his 
command or management responsibility; (d) provide the Administrative 
Assistant to the Secretary of the Navy with information and 
assistance; and (e) report progress of data processing programs 
within his command and/or management responsibilities in his annual 

llbld. 2 Ibid. 
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report to the Secretary of the Navy. 

In 1964, organizational changes took place within the 
framework as described above. The Navy Management Office described 
has been changed to the Office of Management Information (OMI), 
but It still provides the staff assistance required in ADP matters. 
Whereas the Administrative Assistant to the Secretary of the Navy 
was the senior polloy official in ADP matters, as late as March 22, 
1965, a change to existing Instructions concerning AD? matters 
within the Department of the Navy states: "Wherever it appears, 

and In lieu of 'Administrative Assistant to the Secretary of the 
Navy,' substitute 'Navy ADP Policy Off iclal, ' 

Another portion of this change transmittal states the 
following, which is a good broad concept of the control organization 
as it exists at the present time. 

IV. GENERAL POLICIES 

A. The Department of the Navy ADPE Program is 
predicated upon the principle that its administration 
is essentially a line responsibility which is vested 
in the departmental operating executives who, for the 
purpose of this Instruction, are to be construed as 
being: the Chief of Naval Operations (CNO), Commandant 
of the Marine 0orp3 (CMC), Chief of Naval Material 
(ONM), Deputy Comptroller of the Navy (DCN), Chief of 
Naval Research (CNR), Chief of Naval Personnel (ONP), 
and the Chief of the Bureau of Medicine and Surgery 
(CBMS). In fulfilling this responsibility these 
officials will be guided and governed by the policies 
and procedures promulgated by the Department of the 



^Secretary of the Navy Instruction P10462.7A Change 
Transmittal 1, 22 March 1965, Washington, D. C., (cover sheet). 
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Navy AD? Policy Official. The latter will, in turn, 
be afforded oomplete staff support by the Office of 
Management Information (OMI). x 

Summary 

A formal program for the use of AD? equipment exists within 
the Navy Department. The history of the program is not yet a score 
of years old. The growth of the program over the years has been 
rapid as shown by the illustrations and tables presented in this 
chapter, and an organizational system is in being for the control 
of the program, with definite responsibilities being given to 
various segments of the Department of the Navy. 

The following chapter will show what the objectives of the 
program are concerning management within the Naval Establishment. 



1 Ibld .. p. IV-1. 
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CHAPTER II 

OBJECTIVES OP THE PROGRAM CONCERNING MANAGEMENT 

Close to 300 computers and affiliated punched card 
equipment, over $100 million in annual expenditures, and some 9.5 
thousand personnel form the parameters of the Navy ADP program. 

What does the Naval service expect in return for this total outlay? 
This chapter will explain how this effort is expected to pay a 
return. 

The basic objective of the Navy data processing program is 
the systematic evolution of automatic data processing and 
associated equipment and techniques to best contribute to general 
management improvement. The ultimate objective is an optimal 
informational service to Navy and Marine Corps management of 
resources. Improvement can be thought of as more informed decision 
making. There are available today, as will be in the years to come, 
the tools which will make the decision, not better per se, but 
rather more systematic, reliable, and easier to come by. The tools 
come in the guise of ADP equipment. 

lj. N. Dillon, "Data Processing in Navy Management 
Information Systems," Secretary of the Navy Instruction P10462.7 . 
Washington, D. C., 1959, p. II-l. 
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The electronic data processing equipment that is available 
on the market today is capable of meeting almost every requirement 
for gathering, processing, recording, communicating, and reporting 
data of all types. Processing speeds are supersonic, storage 
capacity is theoretically unlimited, input and output capabilities 
challenge the ability of the system's engineer to utilize them 
effectively. 1 

If a decision is a choice among alternatives (if there is 
only one way to go, no decision is necessary to proceed), then the 
prime objective of the Navy program Is to utilize the information 
made available through ADP and select the most correct of several 
alternatives to any given problem. The decision process not only 
includes the alternative consequence of doing a certain act in 
different ways, but includes the consequence of not doing the act. 

It is not possible to know all the consequences of not doing or 

p 

doing a given act, but the major consequences should be considered. 

With these ideas behind the basic objective, it follows 
that local direct economy is not the primary benefit hoped to be 
achieved in the Navy program, but tather an improvement to total 
management effectiveness. Within the Naval establishment, by far 
the best test of this increase in management effectiveness is the 

1 J. L. Woodbury and W. M. Oavltt, "Problems for the EDP 
Manager, " unpublished term paper. The George Washington University, 
Washington, D. 0., 1964, p. 1. 

^Henry H. Albers, Organized Executive Action: Decision Making. 
Communication, and Leadership (New York: John Wiley and Sons. 1962). 
pp • 20, 203. 
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effectiveness of the operating forces. It is these forces which 
necessitate the very being of any other organization of the 
Department of the Navy. 

The program as envisioned has both short and long range 
goals. The short range aspects represent those objectives which 
should be clearly reflected in all current data processing 
endeavors or proposals. The long range goals represent those 
characteristics which should become generally evident in ADP 
applications in the foreseeable future. A definite purpose of all 
current actions should be an attainment of these long range goals. 

As short range objectives, it is intended to: 

1. Have installed and operating productively, at the 
earliest practical date, automatic data processing equipment at 
every activity of the Navy and Marine Corps, where it is of 
military or economic advantage to do so, in accordance with 
established procedures and criteria. 

2. Create an awareness among managers of the potential 
that exists for providing the kind of information that is required 
to manage effectively, and the consequent necessity for these 
persons to determine and make known those elements of information 
which they consider essential to the performance of their 
management functions. (This is discussed at greater length under 
long range objectives when referring to integration of information 
systems . ) 
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3. To establish the means for overall Navy planning and 
coordination of developments in automatic data processing, 
associated equipment and techniques, including source data 
automation and communications. 

4. To insure adequate research and development of 
information systems equipment and techniques for unique Navy 
management requirements. This involves the Inclusion within the 
installations of "pilot Installations" for that purpose, as well 
as research work otherwise conducted or sponsored by the Navy. 

In all cases, an objective is to avoid gaps and overlaps in 
necessary research and development efforts. 

5. To bring about an orderly development of standardiza- 
tion of equipments, storage and transference media, coding systems, 
identification and classification systems and symbols, and various 
requirements for compatibility. This will preclude unduly 
prolonged or excessive conversions, translations, and adaptations; 
but, with due regard to the state of the arts involved, avoiding 
Inhibition of needed developments by premature standardization. 

6. To minimize the cost of initial stages of evolution of 
advanced information systems equipment and techniques. This in- 
cludes joint use or time sharing of information systems equipment, 
but not to the extent of destroying the utility to users that 
justifies the equipment. It also includes minimum duplication of 
feasibility study, applications development and test, and equipment 
selection. 














. 







*•-* • ♦ - ^ liMMii 4 $ i. m 

I •'•«'• — ... . -»* ,, , 

* hr* Mh Mi Mi «J*- .*% »*!»• U» ■ U. :*-<? 









20 



7. Daring initial stages of ADP evolution, to make 
special efforts (including temporary detailed cost accounting and 
special surveys and analyses) to develop, as validly as practicable, 
measures of the influence of ADP on Navy effectiveness, economy, 
and efficiency. 

8. To take positive steps to anticipate the need for 
and to make alterations in technical and procedural manuals to 
ensure that none of the content thereof, by commission or omission, 
represents an unnecessary obstacle to the earliest best use of 
modern information systems equipment. 1 

Realizing that the entire process of adjusting to ADP 
processes is evolutionary rather than revolutionary, the official 
Navy program sets some long range goals as well as the short range 
objectives previously described. The management problem, which 
in turn generates the Information system requirements, is vast in 
its very nature due to the mission, magnitude, and complexity of 
the Navy and Marine Corps. The most advanced knowledge to date 
In all fields of science, leads to a clear Indication that there 
will be two predominant characteristics of Information systems 
equipment and technique if Navy and Marine Corps requirements are 
to be met satisfactorily. It will involve ultimate full 
exploitation of (1) the time and space properties of electronic, 
magnetic, light, chemical, and electro-mechanical devices, and (2) 
advanced rationale or techniques for better predictions, 

^Dillon, op, clt .. p. II-5. 
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combinations, sequenoe3 and understanding, i.e., management 
sciences, for more scientific management. However, a constant 
objective, for all times, is the properly constituted and under- 
stood combination of at least two of the Ingredients of Navy 
management; the information system (a supporting service), and the 
motivations, restraints, and Judgment of management itself 
(a direct line responsibility) , ^ 

There are five long range goals to the Navy program: 

(1) complete integration (which further breaks down into four 
categories); (2) information selectivity; (3) maximum use of 
management by exception; (4) maximum use of management sciences; 
and (5) finding the economic balance between allocation of resources 
to information systems, and allocation of resources to all other 
Navy pur poses. ^ 

Complete Integration 

Complete integration calls for the integration of the 
following elements: (1) organization, (2) management function, 

(3) resources, and (4) languages. 

1. Organization integration refers to an integrated 
communications system within and between organizations. It is an 
interconnection of all data sources, processing units and users; 

1 Ibld . . pp. II-9-XI-11. 

2 lbld . 
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thereby, to become the equivalent of one whole "Navy memory." 

Its concept is that there would be one input for a piece of data, 
and a maximum access for anybody with a need to know to 
interrogate any part or all of it. The purpose of this would be 
not only to increase the effective time of all resources, but 
also, to reduce the total quantity of information required. Proper 
consistency of communications equipment, language, timing, and 
media is a consequent part of this objective. This goal does not 
have as its objective either a centralization or decentralization 
of management, but rather a communication system whloh will 
accommodate either one equally well. 

2. Management function integration refers to a constant 
comparison at each level of organization between that which "is," 
and that which "should be" or "can be" within each level of 
management cognizance. It is an integration of related data 
created in the various steps of the management cycle. Such steps 
as plans and programs, direction, and evaluation must of necessity 
produce "feedback" as a basis for control. A good definition of 
feedback is: "recording, processing, and transmitting information 
concerning operations in a manner and in time so managers can 
control the operation. 1,1 Both planning and performance data must 
be in the same language or else no comparison can be meaningful. 
Another Interesting aspect of this feedback principle is presented 

*G. Kozmetsky and P. Kircher, Electronic Computers and 
Management Control (New fork: McGraw-Hill Book Co., 19^5 ) , p. 159. 
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by Professor Joseph L. Massle, at the University of Kentudky, when 
he states; 

. . . the feedback concept, which is so vital to 
information theory and mechanical controls, can, 
with modifications, also be of value in improving 
techniques of human direction and control in an 
organization.! 

Ihe statement seems to indicate that once managers fully 
understand the principles and workings of this feedback in their 
machine systems, there will undoubtedly be an analogous 
application to communications between managers of an organization, 
each providing what is needed by the other. 

3. Resources integration has as its objective to include 
in each bit or item of data input, and keep together in subsequent 
summaries of it, all of the significantly interrelated resource 
elements. Any planned or actual occurrence almost always involves 
interdependent successive states and changes of resource elements, 
such as personnel, material, tools, facilities, time, that which 
was to be done, that which was done, and the dollar and cents 
values represented by each of these elements. This concept has as 
its logical base the approach that when planning and programing 
for all elements (e.g., aircraft, personnel, ships, bases, funds, 
etc.) can be done together (integrated), the higher the probability 

lj. L. Hassle, '’Automatic Horizontal Communications in 
Management, " Current Issues and Emerging Concepts in Management , 
ed. Paul M. Dauten, Jr., (Boston: Houghton Mifflin Co., 1962), 
p. 111. 
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that the final actuality of all will be in optimum balance with 
each other; and this principle applies to every level and activity. 

4, Language integration refers to the ability of the 
coding of information, so that the information recorded by one 
machine may be read and interpreted correctly by other machines 
without intermediate code conversion steps or processing. This 
means that information will be able to be recorded, transferred, 
processed, summarized, analyzed, stored, recalled, displayed, or 
otherwise made useful and available, with a minimum of human 
intervention as data go through their full life from their creation 
to the end of their utility. 

Information Selectivity 

This objective refers to the screening of data 
(automatically) out of the full store of that which are available, 
and again automatically delivering Just those data which are 
necessary to eaoh particular unit and level. It also involves 
seeing to it that each management unit has the capability to 
"interrogate" the full store of data and get an immediate response. 
As one can logically see, if it were not for this capability in 
both directions, to insure that each unit received what it needed 
would require a publication of all available data distributed to 
everybody. A consequent objective of this Information selectivity 
would be a very high degree of flexibility in data processing 
equipment and techniques in order to change the programmed output 
easily and quickly. 
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Maximum Use of Management by Sacceptlon 

The objective here is to relegate to machines all 
mechanical decisions, leaving for human considerations only those 
things requiring mental facilities no machine has yet been 
constructed to duplicate. Such things as association of ideas, 
imagination, judgment, ethics and the like, to mention a few. A 
mechanical decision is one that can be predetermined by establishing 
a fixed complete logic of "ifs," "ands," and "ors," the combination 
of which determine the particular decision automatically to be 
made, including the "mechanical decision" to refer items to human 
Judgment, under predetermined conditions. What we approach is 
automation of management itself— utilizing the optimal combination 
of machines and human minds to do things which, respectively, are 
mechanical and exclusively human in nature. The end result of 
using machines for all mechanical work that people would otherwise 
do produces a more acourate, more consistent, and generally better 
work product; and more time for management personnel to devote to 
exceptions, creative thinking, basic planning and self-improvement. 

Although this concept of management by exception seems to 
do a great deal in cutting down the detail brought to the attention 
of managers, a new difficulty has arisen, namely; 

In his attempt to get the operation back to 
standard, too often the manager overcompensates or 
undercompensates for the variation, /recall the 
explanation of referring to humans those mechanical 
decisions that human ability is required/ .... 

The problem not only is to report that an operation 
is out of line, but to show the relative degree to 
which it is out of line, together with an Indication 
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of the amount of corrective action, which should 
be taken. At present this corrective action 
usually is decided upon by the manager largely 
on the basis of hl3 accumulated personal 
experience. As more is learned about the factors 
which throw operations out of line, these 
corrections can be incorporated into feedback 
systems so that they will become more and more 
automatic. 1 

Knowledge of these factors surprisingly enough will probably come 
from processed data, so in effect, one finds humans in the middle 
of a continuous loop of information services. 

Maximum Use of Management Sciences 

In its views concerning management sciences, the Navy's 
objective is a full appropriate use of the most scientific 
techniques, and equipment for computation and sequences in the use 
of resources for any given result desired. Where the object of 
one aspect of management by exception is to free the human mind 
from mechanical use, the object in this case Is to add an 
extension to the human mind, allowing it to utilize the latest 
services available for final Judgment or selection of management 
deolslon alternatives. 

This service adds materially to the "reasoning" powers 
of the human mind, enabling it to develop intelligence which is 
beyond the capacity of the mind itself to produce within an 
acceptable time, applying older standards or methods. Only a 



^Kozmetsky and Klrcher, op. cit .. p. 164. 
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fraction of the potential of the human mind is now used. A 
desired effect is less uncertainty, hence, not only better but 
quicker action. It would follow, therefore, that the better the 
plans, programs and predictions, the less need for subsequent 
readjustment. 

A consequent objective is the development and use of 
scientists and such scientific techniques as statistical sampling, 
stochastic process, decision tree, linear programming, operations 
research, correlation analysis, simulation, program evaluation 
review technique, and others, many yet to be developed. 

The use of scientific methods in management applications 
is nothing new, for as early as the 1890' s Frederick W. Taylor 
applied scientific methods to certain business operations. Some 
of these scientific methods have been employed in the past by 
managers, but the difference lies in the fact that now the ability 
exists to perform some of the management planning and control 
functions in an organized and systematic fashion, which up to now 
have been carried on piecemeal. 

ADP equipment and the use of management sciences (decision 
techniques) make this all possible. The systems or techniques 
mentioned above are not distinct, but overlap in many respects. 

The usefulness to Navy management of most of these mathematical 
concepts bolls down to simple logic— that is, a logical approach to 
management problems. 1 The use of computers has amplified and 

i lbld .. pp. 126-127. 
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emphasized the need for a scientific approach which consists of 
five general steps: (1) defining the problem; (2) determining and 
quantifying the factors in the problem; (3) determining the 
relationship between the factors; (4) determining how the factors 
will be recombined; and (5) testing of and Improvement of the 
model. ^ 

The methods utilized in achieving this objective of the 
Navy program are worthy of a cursory understanding by all 
management personnel, and the fulfillment of thi3 objective will 
allow the majority of the other objectives of the program to 
materialize. For these reasons a brief description of the 
mentioned methods follows. It should be remembered, however, that 
this is only a sampling of so-called scientific methods, and it is 
the application of all, as required, that must be the goal of Navy 
management. 

Statistical Sampling 

The techniques of statistical sampling include but are not 
limited to acceptance sampling, discovery sampling, and estimation 
sampling. Each system is a method of determining an acceptable 
sample size, based on the degree of error or confidence which is 

p 

acceptable to the manager. Statistical sampling permits a partial 

1 Ibid., p. 120 

%. Gene Brown and Melville J. Draper, "Editing Financial 
Data for Management, " The Controller . (April, 1962), p. 153. 
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review rather than a one hundred percent review with a 
predetermined degree of probability that the inferences drawn will 
be correct. 1 The technique includes the definition of the size of 
the population; determination of the sample size by acceptance 
sampling, discovery sampling, or estimation sampling; and the 
selection of the items to make up the sample. Acceptance sampling 
is different in that management determines the risk and maximum 
error standards, and then the size of the sample is determined by 
precomputed tables. Instead of getting a sample size for accepting 
or rejecting an error rate as in acceptance sampling, discovery 
sampling may be used. In discovery sampling the sampling is 
continued until the manager is convinced that the number of errors 
for the size of the sample is such that a sufficiently high level 
of confidence has been attained. Discovery sampling generally 
requires a smaller sample size and this is the reason for its more 
widespread use. Estimation sampling requires more time than the 
other two methods of sampling, and requires a predetermined sample 
size from which the error rate is necessary beforehand. The sample 
is taken, the error rate is estimated, and then the decision is 
made whether or not to accept or reject the error rate. Although 
estimation sampling has the disadvantages of a larger sample size 
and more complicated procedures, it does give a more specific 

p 

estimate of the error rate. 

1 Ibld .. p. 157. 



2 Ibid ., pp. 152-156 
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Stochastic Process 

The technique of stochastic process is a branch of 
mathematical statistics Just as the theory of probability and 
frequency distribution are branches. The stochastic process is 
useful when probability chains are involved. Time is generally 
an element in the stochastic process, and it ha3 been compared to 
". . .a game in which Mother Mature spins a wheel, and the event 
is determined by the spot at which the wheel comes to rest."'*’ 

Like probabilities, the stochastic technique is not deterministic 
in stating what will happen in each particular event, but will give 
the long run proportion that will occur from each of a number of 
possibilities 

Decision Tree 

The decision tree technique clarifies the choices 
available to management and the possible payoffs of the various 
alternatives when the alternatives are reduced to probabilities. 
This method of diagraming the alternatives is not without 
limitations. The manager must: 

(1) Identify the points of decision and 
alternatives available at each point. 

(2) Identify the points of uncertainty and 
the type or range of alternative outcomes at each 
point. 



%. Buraan, Jr. and A. K. McAdams, "Financial Decisions 
and New Decision Tools," Financial Bxeoutlve . (May, 1964), p. 23. 

2w. Allen Wallis and Henry V. Roberts, Statistics— A New 
Approach (Glencoe, Illinois: Free Press, 1956), p. 3.' 



